Screening New Drugs for Immunotoxic Potential: II. Assessment of the Effects of Selective and Nonselective COX-2 Inhibitors on Complement Activation, Superoxide Anion Production and Leukocyte Chemotaxis and Migration Through Endothelial Cells.
Results from earlier experiments in our laboratories revealed that both selective and nonselective inhibitors of cyclooxygenase-2 possess little potential for decreasing in vitro phagocytosis by rat macrophages or canine neutrophils and no potential for decreasing in vivo phagocytosis by the intact murine immune system. We now report the results of studies to assess in vitro and ex vivo effects of the drugs on 1) canine complement activation, 2) generation of superoxide anion and hydrogen peroxide (oxidative burst) by canine neutrophils, and 3) leukocytic chemotaxis and transmigration through endothelial cell monolayers. In vitro concentrations of naproxen sodium, SC-236, SC-245, and SC-791 ranging from 0.1 to 10 muM were tested for their abilities to inhibit canine complement-mediated hemolysis of opsonized sheep erythrocytes and to block phorbol myristate acetate-induced oxidative burst in canine neutrophils. Both models responded to known inhibitory agents, leupeptin in the complement activation test and staurosporine in the superoxide anion assay. In contrast, tested nonsteroidal anti-inflammatory drugs produced only trivial changes in complement activation and superoxide anion production. Experiments on plasma and neutrophils isolated from dogs administered an experimental selective COX-2 inhibitor during a 28-day toxicology study revealed no evidence of drug-associated changes in complement activation or formation of superoxide anion. SC-791 reduced chemotaxis of canine leukocytes toward zymosan-activated dog plasma, but not toward leukotriene B(4). None of the other drugs tested significantly affected leukocytic chemotaxis. Ibuprofen, SC-245 and SC-791 but not SC-236, reduced transmigration of canine leukocytes through endothelial cell monolayers. Based on the results of these experiments and our earlier studies we have concluded that, although high (suprapharmacologic) concentrations of the drugs may induce in vitro evidence of apparent immunomodulation of the innate immune system, the findings are unlikely to represent a significant human health risk.